We derive Opial-type inequalities for a class of real functions satisfying nonhomogenous boundary conditions and determine the best constant and extremals. The results are then used to obtain generalized Lyapunov and De la Val6e Poussin inequalities.
INTRODUCTION
In 1960 Z. Opial [12] Both sources contain modern proofs of the inequality and Opial's original proof may also be found in [1] . There have also been recent attempts (see e.g. [5, 7] ) to prove the inequality and find its best constant when fblY'12dx is replaced by fbalY(")12dx under the boundary Opial-type inequalities have many applications. These include the establishment of sufficient conditions for disfocality and disconjugacy, the determination of good lower bounds for the spacing of zeros of solutions of a second order linear differential equation, and proofs of Lyapunov- 
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The standard calculus argument shows that c*(h,) is given by (2.3) and it is immediate that g, is an e-approximate extremal. Equation (2.4) follows by substituting c* into (2.5). In particular if h* minimizes Q(h) and s* is the corresponding spline then K( Ya, Y) < J(s*) < J(g,) < K( Ya, Yb) + , so that s* is also an e-approximate extremal. We remark that Case (ii) amounts to a new proofofTheorem A.* Also as special case of (i) by assuming that Ya--0 we have a well known "half interval" form of Opial's inequality. 
A SECOND NONHOMOGIENEOUS OPIAL-TYPE INEQUALITY
By modifing a technique due to Beesack (see [1, p. 
APPLICATIONS TO LYAPUNOV-TYPE INEQUALITIES
Consider the differential equation
where q is real and q E (a, b). The following well known inequality is commonly attributed to Lyapunov [8] .
Suppose y is a nontrivial solution of (4.1) such that y(a)=
The inequality is sharp in the sense that 4 cannot be replaced by a larger number.
In [8] Lyapunov, however, used the reverse of (4.2) to prove a stablity result for (4.1) with q > 0 and periodic. The first statement and proof of"Lyapunov's inequality" in more or less its present setting seem due to Borg [2] . Borg attributes the equivalent inequality ,[baly"y-lldx > 4/(b-a) to Beurling but gives no reference. For the history of this inequality and its relation to [8] see Cheng [6] .
Many extensions and variants of this inequality are known (see e.g. [9, 13] Proof Again this is an application of Theorem 3 using the value This inequality has been improved by many writers in various ways.
In particular Z. Opial [11] showed that 411gll,ia,bl(b a) + Ilfllo,ia,bl(b a) 2. For additional discussion of De la Val6e Poussin inequalities see [9, Chapter VI]. Some variant inequalities of this type are also given in [3] . 
